The metabolic requirements for transcellular movement and secretion of collagen.
Cultures of chick tendon fibroblasts were capable of normal ATP production and protein synthetic activity even though the normally high rate of glycolysis was markedly reduced by substitution of pyruvate for glucose. Iodoacetate and 2-deoxyglucose reduced ATP levels and protein synthesis even in the presence of pyruvate. Under these conditions, both inhibitors were shown to have effects on the energy metabolism of cells which were apparently unrelated to an inhibition of glycolysis. Selective inhibition of either glycolysis, by incubation in glucose-free medium, or of oxidative phosphorylation, by incubation with an uncoupler, was shown to have little effect on cellular ATP levels or intracellular transport and secretion of collagen. However, inhibition of both glycolysis and oxidative phosphorylation resulted in decreased cellular ATP levels and an inhibition of collagen secretion. This effect was not due to a requirement for continued protein synthesis, since inhibition of protein synthesis with cycloheximide or puromycin had little effect on collagen secretion. The ATP requirement for intracellular transport and secretion is discussed in relation to the secretory pathway for collagen.